ABSTRACT We describe three cases of eosinophilic pneumonia of unknown aetiology investigated clinically and by lung biopsy. The month history of worsening effort dyspnoea, dry cough, malaise, fever with night sweats, and cccasional rigors. His appetite was poor and he had lost 10 kg in weight. He had a history of mild asthma for 12 years (treated with salbutamol and intermittent beclomethasone by inhalation), and myocardial ischa,emia (treated with digoxin and frusemide).
month history of worsening effort dyspnoea, dry cough, malaise, fever with night sweats, and cccasional rigors. His appetite was poor and he had lost 10 kg in weight. He had a history of mild asthma for 12 years (treated with salbutamol and intermittent beclomethasone by inhalation), and myocardial ischa,emia (treated with digoxin and frusemide).
On admission he was febrile (38&10C) and un--ell. The only abnormal signs were in his chest, where there were widespread sparse wheezes, and crackles confined to the left upper zone.
Chest radiography (fig 1) showed shadowing in the left upp.er and mid-zones, most marked peripherally, and patchy changes in the right upper zone. Tests produced the following results:
Hb-13-3 g/dl; WBC-12-3 X 109/1, with 52%yo neutrophils, 11 % lymphocytes, 7% monocytes and 30% eosinophils (absolute eosinophil count 3X69 x 109/1); ESR-over 100 mm/hr; sputumlight growth of Candida albicans, but no significant pathogens isolated from many samples; serum immunoglobulins-IgG 21 g/l, IgA 3-1 g/l, IgM 1l7 g/l, IgE 240 (later 94) IU/ml.
The results of lung function tests are shown in table 1 . Arterial blood gases with the patient breathing air were p0, 55 mmHg, PCO2 33 5 mmHg, pH (136) RV (steady state) (66) (92) (77) RV (single breath) *1j35 (60) 1 50 (99) 1-30 (76) Gas transfer (single breath) Dco (mmol CO min-l kPa'1) 4-98 (69) *3-14 (41) 9 13 (112) Kco (mmol CO min-I kPa-l 1-1) A 46-year-old beautician presented with a twomonth history of dry cough, followed by anorexia, weight loss (3 kg), and night sweats. For one week before admission she had noticed mild effort dyspnoea. Her previous health had been good. On admission she appeared well and was afebrile; abnormal physical signs were confined to the chest, where there was evidence of consolidation in the right upper zone.
Chest radiography ( fig 5) showed extensive peripheral shadowing in the right upper and mid zones and similar but more localised changes in Fig Case 1: macrophage (nucleus N and cell membrane CM) containing cytolysosomes (small arrows) and irregular shaped translucent bodies (large arrows). Electron micrograph, bar mark 3,usm. in the alveolar spaces and interstitial tissue. There were three main types of eosinophil. One contained normal granules composed of a dense central core surrounded by a less dense matrix8; in the second the central core of the granules was translucent and the surrounding matrix was more dense. Finally there were some eosinophils which contained both types of granules, and in case 3 thes,e were also present in an alveolar capillary (fig 8) . Many of the macrophages contained eosinophilic granules and some fragments of eosinophils. There were cytolysosomes containing irregularly shaped translucent bodies (fig 9) , and one macrophage in case 1 contained a rectangular shaped body surrounded by a multilayered membrane. Some of the macrophages contained odd shaped cytoplasmic inclusions with a pentalaminar wall (fig 10) .
Within the interstitial tissue there were normal plasma cells, lymphocytes, and mast cells; some of the latter were degranulated. There was focal oedema of the alveolar capillary wall and in places the alveoli were lined by type 2 cells.
Deposits of immunie complexes were not seen. that in our cases. Apart from two patients (one with bronchopulmonary aspergillosis3 and one treated with nitrofurantoin2) no aetiology was established.2 3 8-23 Clinical details are only complete for about half these cases, but a remarkably coherent picture emerges which is well illustrated by our cases and summarised in table 3. The age distribution has a peak in the fifth decade, and decays symmetrically about this; but no age group is exempt. Females preponder- Eosinophilia was occasionally gross (up to 25 X 109/litre) but much more commonly was modest or intermittent (cases 1 and 2), and in a small proportion of cases it is never seen. 2 Not suprisingly, severe cases (which comprise about two-thirds of the total, and present with all the features listed in table 3) were often tr,eated initially as bacterial pneumonia and subjected to lung biopsy because of a downhill course, as in cases 1 and 2. However, in 60-70% of all cases, the chest radiograph showed a peripheral pattern of shadowing (the "photographic negative of pulmonary oedema") which has recently been demonstrated to be virtually diagnostic. 23 Gaensler and Carrington23 recommended that, in view of the rapid response to steroids which is typical of this disease (see below), a trial of steroid therapy is appropriate 577 group.bmj.com on June 21, 2017 -Published by http://thorax.bmj.com/ Downloaded from in such patients without biopsy. We accept this with reservation, since it will hinder exploration of a pathogenetic process which is still largely obscur,e; and we would recommend fibreoptic biopsy whenever possible, since we have shown it to be an effective approach (case 3).
The natural history of the diseas,e is reasonably well-established. Many of the reported cases had *a protracted course before diagnosis and treatment, and permanent spontaneous remission (as in case 3) was seen in less than 10%. The vast majority were treated with steroids, and our experience in cas,es 1 and 2 is typical. There is dramatic resolution of pyrexia and blood eosinophilia followed by a rapid clinical and radiological remission. The radiograph usually clears completely within two weeks. Howuever, when steroids are withdrawn, one-third of cases sooner or later relapse (as did case 1), often with infiltrates in the same areas of the lungs.23 Such relapses, which have been recorded up to eight times in a single patient, continue to respond to steroids, and appear to be prevented by low dose maintenance therapy (< 10 mg prednisolone daily).
Our patients all had lung function studies during the acute illness (table 1) . The most severe case (2) had both restrictive and gastransfer defects, the latter more severe than could be accounted for solely by the reduction of alveolar volume. Case 1, of moderate severity, had a borderlin,e restrictive defect only during the first attack; the recurrence 15 months later was dominated by gross airways obstruction. Case 3, which was very mild, retained normal lung function.
There are few detailed reports of lung function during the acute untreated illness.2 12 15 19 These are in keeping with our findings, and we can summarise the acute situation thus: mild cases may have normal lung function; with increasing severity volume restriction and a true defect of gas transfer appear. In patients with a previous history of asthma, airways obstruction may occasionally be the dominant abnormality. Hypoxaemia caused by disturbed ventilationperfusion relationships may be severe (p02 <50 mmHg). Three deaths have been reported.3 16 23 Our cases also illustrate the reversibility of these lung function abnormalities with steroid treatment; in particular, gas transfer defects are eliminated2 and fixed volume restriction is unusual except in those patients with a severe, protracted course before treatment or with repeated recurrences after steroid withdrawal. (table 2) . In all three cases at least two of these tests were abnormal. We, therefore, believe that an irreversible residuum of small airways disease exists in our patients. probably commensurate with the severity of the original episode, and that this may be a common feature of the disease. Tests of small airways function have not been reported previously, but bronchiolitis obliterans was a feature of a third of the biopsi,es reported by Gaensler and Carrinigton."
The histological changes in cases 1 and 2 were characteristic of those described by Liebow and Carrington.3 In case 3 only a small amount of tissue was available but it was possible to confirm the clinical diagnosis of eosinophilic pneumonia. Although only a few eosinophils were found in the histological sections many more were seen by electronmicroscopy. The explanation for this disparity is that on electronmicroscopy it is easy to identify both normal and degranulated eosinophils whereas only eosinophils with normal granules will be readily identified in histological sections. 24 We have no direct evidence as to the cause of eosinophilia in chronic eosinophilic pneumonia. Eosinophilia can accompany all four types of immune reaction. 
